Caspase cleavage of phospholipase D1 in vitro alters its regulation and reveals a novel property of the "loop" region.
Phospholipase D (PLD) has been implicated in mediating vesicular transport, mitosis, differentiation and apoptosis. The product of PLD activity, phosphatidic acid (PA) has mitogenic potential and elevated PLD expression has been detected in many tumor cell lines. Several reports have demonstrated that distinct PLD domains regulate its activity and that truncated forms of PLD retain enzymatic activity. We hypothesized that during apoptosis caspase cleavage of PLDs could result in modification of their activities. To test this idea, we have used in vitro translation of PLD1 and PLD2 which generated active enzymes exhibiting properties mimicking those of the endogenous proteins. Here we demonstrate that PLD1 was rapidly cleaved in vitro by caspases-8, -3 and -7. In contrast, PLD2 cleavage was delayed and its activity was unaffected by incubation with caspase-3. Significantly, following caspase cleavage the response of PLD1 to regulatory stimuli was altered; it was no longer activated by PKC and instead exhibited an increased activity in response to small GTPases. Notably, this enhanced activity was due to cleavage of PLD1 in the "loop" domain, a region previously associated with negative regulatory function. Thus our data have identified a novel regulatory domain in PLD1.